DEC-09-2005 19:13 NIXON PEABODY LLP 202 585 8080 P. 50/80 

PATENT ABSTRACTS OF JAPAN 



(1 DPuWication number : 2002-057245 
(43)Date of publication of application : 22.02.2002 



(51)lntCI. 




H01L 23/12 




(21)Application number : 


2000-245630 


(71)Applicant 


: HITACHI LTD 








HITACHI YONEZAWA ELECTRONICS CO LTD 


(22)Date of filing : 

< ~ — ,. . . 


14.08.2000 


(72)lnventor : 


TAIRA TATSUYUKI 



(64) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To improve reliability of a semiconductor 
device by preventing the disconnections of the wiring portions of its 
chip-supporting board. 

SOLUTION: The semiconductor device comprises a thin-film wiring 
board 2, where connection terminals 2c and bump lands 2d connected 
with the connection terminals 2c via wiring portions 2f are provided and 
which is made of an aramid nonwoven base material 2g, having a thermal 
expansion coefficient smaller than that of each wiring portion 2f; each 
solder resist 2e disposed in a covering way on each bump land 2d and 
having a disposal area of not larger than that of each bump land 2d; a 
die-bonding material 5 for bonding a semiconductor chip 1 to the thin- 
film wiring board 2; each wire 4 for connecting each pad la of the 
semiconductor chip 1 with respective connection terminal 2c of the thin- 
film wiring board 2; a sealing portion 6 for sealing the semiconductor chip 
1 with a resin; and a plurality of solder bails 3 of external terminals. In 
the semiconductor device, since the wiring portions 2f of the thin-film 
wiring board 2 are covered with the die-bonding material 5, the wiring 
portions 2f are not affected by the thermal expansions of the solder 
resists 2e and preventable the disconnections of the wiring portions 2f 
can be prevented. 
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2002-057245 

SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 
* NOTICES* 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** snows t he word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claimfe)] 

[Claim l] The external terminal loading electrode connected with the connection 
terminal which is the semiconductor device of a resin seal form and is connected to the 
surface electrode of a semiconductor chip through the wiring section at this is prepared. 
The chip support substrate which is equipped with the chip back face which supports 
said semiconductor chip, and consists of a base material of a coefficient of thermal 
expansion smaller than said wiring section, The insulating covering member which 
covered said external terminal loading electrode and has been arranged in said 
external terminal loading electrode of said chip support substrate, and the 
arrangement area below equivalent, The insulating sexual conjugation member which 
is arranged between said semiconductor chip and said chip support substrate, and joins 
both, The flow member which connects said connection terminal of said chip support 
substrate corresponding to said surface electrode and this of said semiconductor chip, 
It is prepared in the closure section formed by carrying out the resin seal of said 
semiconductor chip, said chip back face of said chip support substrate, and the field of 
the opposite side. The semiconductor device characterized by having two or more 
external terminals linked to said external terminal loading electrode, and covering said 
wiring section of said chip support substrate with said insulating sexual conjugation 
member. 

[Claim 2] The external terminal loading electrode connected with the connection 
terminal which is the semiconductor device of a resin seal form and is connected to the 
surface electrode of a semiconductor chip through the wiring section at this is prepared. 
The thin film wiring substrate which is a chip support substrate which is equipped 
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with the chip hack face which supports said semiconductor chip, and consists of an 
aramid nonwoven fabric base material of a coefficient of thermal expansion smaller 
than said wiring section, The insulating covering member which covered said external 
terminal loading electrode and has been arranged in said external terminal loading 
electrode of said thin film wiring substrate, and the arrangement area below 
equivalent, The insulating sexual conjugation member which is arranged between said 
semiconductor chip and said chip support substrate, and joins both, The flow member 
which connects said connection terminal of said thin film wiring substrate 
corresponding to said surface electrode and this of said semiconductor chip, It is 
prepared in the closure section formed by carrying out the resin seal of said 
semiconductor chip, said chip back face of said thin film wiring substrate, and the field 
of the opposite side. The semiconductor device characterized by having two or more 
external terminals linked to said external terminal loading electrode, and covering said 
wiring section of said thin film wiring substrate with said insulating sexual 
conjugation member. 

[Claim 3] The external terminal loading electrode connected with the connection 
terminal which is the semiconductor device of a resin seal form and is connected to the 
surface electrode of a semiconductor chip through the wiring section at this is prepared. 
The chip support substrate which is equipped with the chip back face which supports 
said semiconductor chip, and consists of a base material of a coefficient of thermal 
expansion smaller than said wiring section, The insulating sexual conjugation member 
which covers said external terminal loading electrode in said external terminal loading 
electrode of said chip support substrate, and the arrangement area below equivalent, 
and joins said semiconductor chip and said chip support substrate, The flow member 
which connects said connection terminal of said chip support substrate corresponding 
to said surface electrode and this of said semiconductor chip, The closure section 
equipped with the chip principal plane side closure section formed by carrying out the 
resin seal of said semiconductor chip, and the chip rear-face side closure section, The 
semiconductor device characterized by being prepared in said chip back face of said 
chip support substrate, and the field of the opposite side, having two or more external 
terminals linked to said external terminal loading electrode, and covering said wiring 
section of said chip support substrate with said chip rear-face side closure section. 
[Claim 4] The external terminal loading electrode which is the manufacture approach 
of the semiconductor device of a resin seal form, and is connected with a connection 
terminal connectable with the surface electrode of a semiconductor chip through the 
wiring section at this is prepared. The process which said external terminal loading 
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electrode prepares the chip support substrate with which it was covered with the 
insulating covering member of this and the arrangement area below equivalent while 
consisting of a base material of a coefficient of thermal expansion smaller than said 
wiring section, The process which covers said wiring section of said chip support 
substrate by the insulating sexual conjugation member, and joins said semiconductor 
chip and the chip back face of said chip support substrate by said insulating sexual 
conjugation member, The process which connects the surface electrode of said 
semiconductor chip, and said connection terminal of said chip support substrate 
corresponding to this by the flow member, The manufacture approach of the 
semiconductor device characterized by having the process which carries out the resin 
seal of said semiconductor chip and said flow member, and forms the closure section, 
and the process which connects with said external terminal loading electrode, and 
prepares an external terminal in said chip back face of said chip support substrate, and 
the field of the opposite side. 

[Claim 5] The external terminal loading electrode which ia the manufacture approach 
of the semiconductor device of a resin seal form, and is connected with a connection 
terminal connectable with the surface electrode of a semiconductor chip through the 
wiring section at this is prepared. The process with two or more thin film wiring 
substrates said whose external terminal loading electrodes are the chip support 
substrates with which it was covered with the insulating covering member of this and 
the arrangement area below equivalent while consisting of an aramid nonwoven fabric 
base material of a coefficient of thermal expansion smaller than said wiring section for 
which many picking substrates are prepared, The process which covers said wiring 
section of said thin film wiring substrate by the insulating sexual conjugation member, 
and joins said semiconductor chip and the chip back face of said thin film wiring 
substrate by said insulating sexual conjugation member. The process which connects 
the surface electrode of said semiconductor chip, and said connection terminal of said 
thin film wiring substrate corresponding to this by the flow member, The process which 
carries out the resin seal of said semiconductor chip and said flow member, and forms 
the closure section, The manufacture approach of the semiconductor device 
characterized by having the process which connects with said external terminal loading 
electrode, and prepares an external terminal in said chip back face of said thin film 
wiring substrate, and the field of the opposite side, and said process which separates a 
majority of said each thin film wiring substrates from a picking substrate. 
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DETAILED DESCRIPTION 



(Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a semi-conductor manufacturing technology, especially 
this invention is applied to the improvement in dependability (temperature cycle 
nature) of the semiconductor device using a thin film wiring substrate, and relates to 
an effective technique. 
[0002] 

[Description of the Prior Art] the technique explained below - this invention research 

it faces completing, this invention person inquires, and the outline is as follows. 
[0003] It is CSP (Chip Size Package or Chip Scale Package) as an example of structure 
which attains its miniaturization and thin form-ization in the semiconductor device 
which has the semiconductor chip with which the semiconductor integrated circuit was 
formed. It is known. 

[0004] Said CSP has many semiconductor chips, EQCs, or small and the things which 
are a thing of a thin form, therefore carry a semiconductor chip using the tape-like thin 
film wiring substrate as a wiring substrate (chip support substrate) of slightly larger 
extent than it. 

[0005] Although the thing of a polyimide base material is used as a thin film wiring 
substrate in many cases in that case, a polyimide base material will have a large 
coefficient of thermal expansion, and the difference of a coefficient of thermal 
expansion with the mounting substrate which mounts CSP will become large, 
consequently the connection dependability of the solder connection of the solder ball 
which is the external terminal of CSP will fall. 

[0006] As a solution of this problem, CSP using the thin film wiring substrate of an 
aramid nonwoven fabric base material with a coefficient of thermal expansion smaller 
than polyimide is developed, and the connection dependability of the solder ball of CSP 
is raised by this. 

[0007] In addition, various CSP is indicated by issue, "a monthly Semiconductor World 
1998 special-number number, and *99 semi-conductor assembly and an inspection 
technique 1 ', and 36-57 pages on incorporated company press journal July 27, 1998, for 
example. 
[0008] 

[Problem(s) to be Solved by the Invention] however, in CSP using the thin film wiring 
substrate which consists of an aramid nonwoven fabric base material of the above 
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mentioned technique In the thin film wiring substrate, solder resist Gnsulating 
covering member) is beforehand formed in the upper layer (front face) of the wiring 
section which consists of copper (Co) as an insulator layer. The relation of the 
coefficient of thermal expansion of solder resist, the wiring section, and an aramid 
nonwoven fabric base material For example, are a solder-resist > wiring section 
(Cu=18xl0-6/degree C) > aramid nonwoven fabric base material etc., and it compares 
with the difference of the coefficient of thermal expansion of the wiring section and an 
aramid nonwoven fabric base material. Since it is far large, when heat stress requires 
the difference of the coefficient of thermal expansion of solder resist and the wiring 
section for a thin film wiring substrate by a heat cycle test etc., it is easy to produce 
distortion in the wiring section. 

[0009] Consequently, an open circuit may take place in the wiring section, and this 
open circuit poses a problem. 

[0010] The purpose of this invention is to offer the semiconductor device which 
prevents an open circuit of the wiring section in a chip support substrate, and aims at 
improvement in dependability, and its manufacture approach. 

[00 ll] Furthermore, the purpose of others of this invention is to offer the 
semiconductor device which reduces the curvature of a chip support substrate, and its 
manufacture approach. 

[0012] The other purposes and the new description will become clear from description 
and the accompanying drawing of this specification along [ said ] this invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 

[0014] Namely, the external terminal loading electrode connected with the connection 
terminal by which the semiconductor device of this invention is connected to the 
surface electrode of a semiconductor chip through the wiring section at this is prepared. 
The chip support substrate which is equipped with the chip back face which supports 
said semiconductor chip, and consists of a base material of a coefficient of thermal 
expansion smaller than said wiring section, The insulating covering member which 
covered said external terminal loading electrode and has been arranged in said 
external terminal loading electrode of said chip support substrate, and the 
arrangement area below equivalent, The insulating sexual conjugation member which 
is arranged between said semiconductor chip and said chip support substrate, and joins 
both, The flow member which connects said connection terminal of said chip support 
substrate corresponding to said surface electrode and this of said semiconductor chip, 
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It is prepared in the closure section formed by carrying out the resin seal of said 
semiconductor chip, said chip back face of said chip support substrate, and the field of 
the opposite side. It has two or more external terminals linked to said external 
terminal loading electrode, and said wiring section of said chip support substrate is 
covered with said insulating sexual conjugation member. 

[0015] Furthermore, the external terminal loading electrode connected with the 
connection terminal by which the semiconductor device of this invention is connected to 
the surface electrode of a semiconductor chip through the wiring section at this is 
prepared. The thin film wiring substrate which is a chip support substrate which is 
equipped with the chip back face which supports said semiconductor chip, and consists 
of an aramid nonwoven fabric base material of a coefficient of thermal expansion 
smaller than said wiring section, The insulating covering member which covered said 
external terminal loading electrode and has been arranged in said external terminal 
loading electrode of said thin film wiring substrate, and the arrangement area below 
equivalent, The insulating sexual conjugation member which is arranged between said 
semiconductor chip and said chip support substrate, and joins both, The flow member 
which connects said connection terminal of said thin fil™ wiring substrate 
corresponding to said surface electrode and this of said semiconductor chip, It is 
prepared in the closure section formed by carrying out the resin seal of said 
semiconductor chip, said chip back face of said thin film wiring substrate, and the field 
of the opposite side. It has two or more external terminals linked to said external 
terminal loading electrode, and said wiring section of said thin film wiring substrate is 
covered with said insulating sexual conjugation member, 

[0016] According to this invention, it is covered with an insulating sexual conjugation 
member, without covering the wiring section of a chip support substrate with an 
insulating covering member, and heat telescopic motion of an insulating covering 
member with a big coefficient of thermal expansion does not influence the wiring 
section in a heat cycle test etc by this, consequently an open circuit of the wiring 
section can be prevented. 

[0017] Therefore, dependability, such as the temperature cycle nature of a 
semiconductor device, can be improved. 

[0018] Moreover, the external terminal loading electrode connected with the connection 
terminal which can connect the manufacture approach of the semiconductor device of 
this invention to the surface electrode of a semiconductor chip through the wiring 
section at this is prepared. The process which said external terminal loading electrode 
prepares the chip support substrate with which it was covered with the insulating 
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covering member of this and the arrangement area below equivalent while consisting of 
a base material of a coefficient of thermal expansion smaller than said wiring section, 
The process which covers said wiring section of said chip support substrate by the 
insulating sexual conjugation member, and joins said semiconductor chip and the chip 
back face of said chip support substrate by said insulating sexual conjugation member, 
The process which connects the surface electrode of said semiconductor chip, and said 
connection terminal of said chip support substrate corresponding to this by the flow 
member, It has the process which carries out the resin seal of said semiconductor chip 
and said flow member, and forms the closure section, and the process which connects 
with said external terminal loading electrode, and prepares an external terminal in 
said chip back face of said chip support substrate, and the field of the opposite side. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail based on a drawing. In addition, in the complete diagram for 
explaining the gestalt of operation, the same sign is given to the member which has the 
same function, and explanation of the repeat is omitted. 

[0020] The sectional view showing an example of the structure of CSP where drawing 1 
is the semiconductor device of the gestalt of operation of this invention, The partial 
expanded sectional view which drawing 2 expands the structure of the A section of CSP 
shown in drawing 1 , and is shown, The top view showing the structure of the thin film 
wiring substrate in CSP which shows drawing 3 to drawing 1 , The expansion part plan 
showing the structure of the bump land (external terminal loading electrode) in the 
thin film wiring substrate which shows drawing 4 to drawing 3 , and the wiring section, 
The manufacture process-flow Fig. showing an example of the assembly procedure in 
the manufacture approach of CSP which shows drawing 5 in drawing 1 , The top view 
which is used for the assembly of CSP which shows drawing 6 to drawing 1 and in 
which showing many examples of the structure of a picking substrate, Drawing 7 is the 
sectional view showing an example of the assembly condition of the semiconductor 
device for every process of a manufacture process-flow Fig. shown in drawing 5 , (a) 
wirebonding and (c) for die bonding and (b) A resin seal, (d) piece cutting of an 
individual, and (£) for ball mounting and (e) CSP completion, The structure comparison 
Fig. showing an example of each test condition at the time of drawing 8 carrying out 
the heat cycle test of CSP of this invention and the examples A and B of a comparison 
which are shown in drawing, X , and drawing 9 are comparison Figs, as a result of 
showing the test result at the time of the test condition shown in drawing 8 performing 
a heat cycle test. 
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T0021] The semiconductor devices of the gestalt of this operation shown in drawing 1 
and drawing 2 are small (chip size) and CSP9 of a resin seal form using the thin film 
wiring substrate 2 as a chip support substrate in a thin form. 

[0022] Furthermore, it is the thing of the one side mold type with which the resin seal 
of the semiconductor chip 1 was carried out to the chip back-face 2a side of the thin 
film wiring substrate 2 by mold, and two or more solder balls 3 are attached in the field 
(it is henceforth called rear-face 2b) of chip back-face 2a of the thin film wiring 
substrate 2, and the opposite side by matrix arrangement as an external terminal, and 
CSP9 calls the semiconductor device of such structure an area array type 
semiconductor device. 

[0023] If the structure of CSPO of the gestalt of this operation is explained using 
drawing 1 ■ drawing 4 , bump land (external terminal loading electrode) 2d connected 
to connection terminal 2c connected to pad (surface electrode) la of a semiconductor 
chip 1 and this through 2f of wiring sections will be prepared. And while having chip 
back-face 2a which supports a semiconductor chip 1 The thin film wiring substrate 2 
which consists of 2g of aramid nonwoven fabric base materials of a coefficient of 
thermal expansion smaller than 2f of wiring sections, Solderresist (insulating covering 
member) 2e which covered bump land 2d and has been arranged in bump land 2d of 
the thin film wiring substrate 2, and the arrangement area below equivalent, The die 
bond material 5 which is arranged between a semiconductor chip 1 and the thin film 
wiring substrate 2, and joins both (insulating sexual conjugation member), The wire 4 
for bondings which is the flow member which connects pad la of a semiconductor chip 1, 
and connection terminal 2c of the thin fil™ wiring substrate 2 corresponding to this, It 
consists of two or more solder balls 3 which it is prepared in the closure section 6 
formed by carrying out the resin seal of the semiconductor chip 1 of mold, and rear-face 
2b of the thin film wiring substrate 2, and are connected to bump land 2d, and 2f of 
wiring sections of the thin film wiring substrate 2 is covered with the die bond material 
5. 

10024] That is, CSP9 of the gestalt of this operation is arranged so that solder resist 2e 
may cover this only on bump land 2d in the thin film wiring substrate 2, as shown in 
drawing 2 , therefore 2f of wiring sections of the thin film wiring substrate 2 is covered 
not with solder-resist 2e but with the die bond material 5. 

[0025] In addition, although solder-resist 2e aims at the insulation with bump land 2d 
and a semiconductor chip 1, and it is almost the same as the area of this on bump land 
2d or is arranged in an area somewhat smaller than bump land 2d As the gestalt of this 
operation shows to drawing 2 and drawing 4 , it is the case where it is arranged on 
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these bump land 2d in an area smaller than bump land 2d. In case CSP9 is assembled 
using the thin film wiring substrate 2, the thin film wiring substrate 2 with which 
solder-resist 2c has been beforehand arranged on bump land 2d is prepared, and the 
assembly of CSP9 is performed. 

[0026) Therefore, in the thin film wiring substrate 2 of CSP9, solder-resist 2e of a solid 
layer is not formed, but on bump land 2d, is isolated and is arranged at the chip 
back-face 2a, respectively. 

100271 Here, two or more connection terminal 2c is formed as the object for connection 
or the electrode for plating with the wire 4 which shows the thin film wiring substrate 
2 to the periphery section of the chip back-face 2a at drawing 2 as it is shown in 
drawing 3 R> 3, while the base material is formed by 2g of aramid non woven fabric 
base materials. 

[0028] Moreover, two or more circular bump land 2d connected to the inside field of two 
or more connection terminal 2c arranged at the periphery section of chip back-face 2a 
through this connection terminal 2c and 2f of wiring sections is arranged in the shape 
of a matrix. 

[0029] Furthermore, as shown in drawing 4 , 2h of wiring taper sections which made 
said boundary section the gently-sloping taper configuration is formed in the boundary 
section (2f of wiring sections, and bump land 2d) so that an open circuit of 2f of wiring 
sections by the stress concentration to this boundary section may be prevented (this 
configuration is also called teardrop configuration), and this is raising the 
reinforcement of said boundary section. 

[00301 In addition, it is formed with copper (Cu) 2f of wiring sections of the thin film 
wiring substrate 2, and bump land 2d, golden (Au)nickel (nicke]) plating is covered by 
the front face, and the coefficient of thermal expansion which is 2f of wiring sections is 
about 18xl0-6/degree C. 

[0031] Moreover, the base material of the thin film wiring substrate 2 is 2g of aramid 
nonwoven fabric base materials, and is formed using a base material with a small 
coefficient of thermal expansion from 2f of wiring sections. 

[0032] Furthermore, solder-resist 2e arranged on bump land 2d of the thin film wiring 
substrate 2 is an insulating cladding material. 

[0033] Moreover, the die bond material 5 which fixes a semiconductor chip 1 to the thin 
film wiring substrate 2 is an insulating jointing material for corrugated fibreboard, for 
example, its paste material for adhesion of an epoxy system etc. is desirable. This of 
the modulus of elasticity of paste material is far small as compared with solder-resist 
2e, can make small the stability over the elongation force 7 shown in drawing 2 at the 
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time of the die bond material 5 which is paste material deforming plastically at the 
time of the temperature (elevated -temperature and low temperature) cycle trial of 
CSP9, and, thereby, can make small stress grant to 2f of wiring sections by telescopic 
motion of the die bond material 5. 

[0034J In addition, the mold resin (it is also called mold resin) which forms the closure 
section 6 is thermosetting resin of for example, an epoxy system. 
[0035] Moreover, the semiconductor chip 1 is formed with silicon. 
[0036] Furthermore, the wire 4 for bondings is a gold streak. 

[0037] Next, the manufacture approach of the semiconductor device (CSP9) by the 
gestalt of this operation is explained. 

[0038] In addition, the manufacture approach of said semiconductor device is the 
manufacture approach of CSP9 shown in drawing 1 , and the gestalt of this operation 
explains it according to the manufacture process-flow Fig. which shows the case which 
had two or more thin film wiring substrates 2 by matrix arrangement (here, it arranged 
two train) where much CSP9 is manufactured using the picking substrate 8 to drawing 
5. 

[0039] First, the many picking substrate 8 shown in drawing 6 R> 6 with two or more 
thin film wiring substrates (chip support substrate) 2 with which chip back-face 2a 
which can support a semiconductor chip 1 was formed by step Si shown in drawing 5 is 
prepared. 

[0040] That is, while bump land 2d connected to connection terminal 2c connectable 
with pad la of a semiconductor chip 1 and this through 2f of wiring sections is 
prepared and consisting of 2g of aramid nonwoven fabric base materials of a coefficient 
of thermal expansion smaller than 2f of wiring sections, the many picking substrate 8 
with [ two or more ] the thin film wiring substrate 2 with which bump land 2d was 
covered with solder-resist 2e of this and the arrangement area below equivalent is 
prepared. 

[0041] Here, as shown in drawing 2 , the many picking substrate 8 which has two or 
more thin film wiring substrates 2 with which wrap solder-resist 2e was formed in each 
bump land 2d in an area smaller than this in bump land 2d is prepared. 
[0042] In addition, two or more thin film wiring substrates 1 a majority of] 2 equivalent 
to one CSP field are formed in the picking substrate 8 by matrix arrangement, and it is 
possible for this to assemble two or more CSP9 to coincidence. 

[0043] Furthermore, much these tooling-holes 8a used for the picking substrate 8 at the 
time of mold or cutting etc. and plating section 8b for raising the mold-release 
characteristic after mold are prepared. 
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[0044] On the other hand, after preparing two or more semiconductor chips 1 with 
which the desired semiconductor integrated circuit was formed in principal plane lb, 
semiconductor chip supply shown in step S2 is performed, then die bonding shown in 
step S3 which joins chip back-face 2a of a semiconductor chip 1 and each thin film 
wiring substrate [ in / in large numbers / the picking substrate 8 ] 2, respectively is 
performed. 

[0045) In that case, with a wrap, rear-face 1c of a semiconductor chip 1 and chip 
back-face 2a of the thin film wiring substrate 2 are joined by the die bond material 5, 
such as an insulating binder of an epoxy system, with the die bond material 5 which is 
an insulating sexual conjugation member in 2f of wiring sections of the thin film wiring 
substrate 2 as shown in drawing 2 , and is also paste material, as shown in drawing 7 
(a). 

[0046] Thereby, a majority of each semiconductor chips 1 are fixed on each thin film 
wiring substrate 2 of the picking substrate 8. 

[0047] Then, pad la of each semiconductor chip 1 and connection terminal 2c formed in 
each thin film wiring substrate 2 corresponding to this are connected by wirebonding 
using the wire 4 (flow member) for bondings, as shown in drawing 7 (b) (step S4). 
[0048] Furthermore, the closure section 6 which performs the resin seal by resin mold, 
closes a semiconductor chip 1 and a wire 4, and is shown in drawing 7 (c) is formed 
after wirebonding (step S5X 

[0049] In addition, in the geatalt of this operation, transfermold performs a resin seal, 

for example using the thermosetting mold resin of an epoxy system etc. 

[0050] Then, rear-face 2b (field of chip back-face 2a and the opposite side) of the thin 

film wiring substrate 2 is turned up, solder ball supply is performed there, further, a 

solder ball imprint is performed and ball mounting shown in drawing 7 (d) which fixes 

the solder ball 3 (external terminal) to bump land 2d which is the external terminal 

loading electrode of each thin film wiring substrate 2 is performed (step S6). 

[005 1] Then, piece cutting of an individual as shown in drawing 7 (e) which cuts in the 

cutting part of each CSP field in the thin film wiring substrate 2 shown in drawing 6 , 

and separates a majority of each thin film wiring substrates 2 from the picking 

substrate 8 is performed (step S7). 

[0052] Thereby, it considers as the CSP completion (step S8) shown in drawing 7 (f). 
[0053] According to the semiconductor device (CSP9) and its manufacture approach of a 
gestalt of this operation, the following operation effectiveness is acquired. 
[0054] That is, solderresist 2e which is an insulating covering member is covered with 
the die bond material 5 which is an insulating sexual conjugation member in bump 
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land 2d of the thin film wiring substrate 2, and the arrangement area below equivalent, 
without covering 2f of wiring sections of the thin film wiring substrate 2 with 
solder-resist 2e by this in bump land 2d for a wrap reason. 

[0055] Therefore, when a heat cycle test etc, is performed, heat telescopic motion of 
solderresist 2e with a big coefficient of thermal expansion does not influence 2f of 
wiring sections of the thin film wiring substrate 2, consequently an open circuit of 2f of 
wiring sections can be prevented. 

[0056] That is, in the case of paste material, such as an epoxy system binder, since the 
elastic modulus of said paste material is small, the die bond material 5 which is said 
insulating sexual conjugation member deforms the paste material itself plastically by 
thermal expansion by a heat cycle test etc. Therefore, the stability which is going to 
return to the condition of the origin which receives the elongation force 7 shown in 
drawing 2 of said paste material is small, consequently 2f of wiring sections of the thin 
film wiring substrate 2 covered with said paste material (die bond material 5) is not 
influenced so much of said paste material. 

[0057] Thereby, an open circuit of 2f of wiring sections of the thin film wiring substrate 
2 can be prevented, consequently dependability, such as the temperature cycle nature 
of CSP9, can be improved. 

[0058] Here, the result of the heat cycle test shown in drawing 8 and drawing 9 is 
explained. 

[0059] In addition, drawing 8 shows the test condition of a heat cycle test, and drawing 
9 shows the test result further. 

[0060] first, in drawing 8 , <the example A of a comparison> removes the arrangement 
field of connection terminal 2c in chip back-face 2a of the thin film wiring substrate 2 - 
solder-resist 2e is mostly covered in the whole region, and all of two or more bump land 
2d are covered with solder-reBist 2e of a solid layer, furthermore, the <example B of a 
comparison> - bump land 2d each is covered with solder-resist 2e which has the 
arrangement area beyond bump land 2d separately, moreover, <the gestalt of this 
operation> - bump land 2d - each is covered with solder-resist 2e which has bump 
land 2d and the arrangement area below equivalent separately. 

[0061] As a result of performing a heat cycle test using these three structures, as it is 
shown in drawing 8 and drawing 9 f although 500 cycle is success, in <the example A of 
a comparison^ 700 and 1000 cycle serve as a rejection Gt is open-circuit generating in 
the part which ie distant from bump land 2d as shown in drawing 8 ). Moreover, in 
<the example B of a comparison^ it is also 500,700 cycle with the rejection (as shown 
in drawing 8 , it is open-circuit generating in the part near bump land 2d), on the other 



PAGE 62/80 * RCVD AT 12(9/2005 6:53:33 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/25 1 DNIS:2738300 * CSID:202 585 8080 ■ DURATION (mm-ss):27-08 



DEC-09-2005 19: IB 



NIXON PEABODY LLP 



202 585 8080 P. 63/80 



hand - <the gestalt of this operation> - 500, 700, 1000, 1500, and 2000 - and it is all 
success 2500 cycle. 

[0062J In addition, in drawing 9 , to one condition, about ten - dozens of semiconductor 
devices were examined, and the case where x and all pass the case where at least one 
rejection by open circuit occurs is written as O. 

[0063] Therefore, the <gestalt of this operation> of drawing 9 shows that all passed in 
said 500, 700, 1000, 1500, 2000, and 2500 cycles, and can prevent certainly an open 
circuit of 2f of wiring sections of the thin film wiring substrate 2 in a heat cycle test by 
covering by the die bond material 5, without covering 2f of wiring sections of the thin 
film wiring substrate 2 by solder-resist 2e. 

[0064] Moreover, since it is lost that the whole chip back-face 2a of the thin film wiring 
substrate 2 is covered with solder-resist 2e with a big coefficient of thermal expansion 
when solder-resist 2e covers this bump land 2d in bump land 2d and the arrangement 
area below equivalent, the solid layer of solder-resist 2e which is easy to carry out heat 
telescopic motion is no longer formed in chip back-face 2a of the thin film wiring 
substrate 2. 

[0065] Consequently, the curvature of the thin film wiring substrate 2 can be reduced. 
[0066] Thereby, generating of conveyance system faults, such as the end of the many 
picking substrate 8 to an according [ in / in large numbers / the conveyance system of 
the picking substrate 8 ] to curvature of thin film wiring substrate 2 conveyance roller 
with two or more thin film wiring substrates 2 and a wide swing of a substrate pusher, 
can be reduced by the production process of a semiconductor device. 
[0067] Consequently, the manufacturability (assembly nature) of CSP9 using the 
picking substrate 8 in large numbers which has the thin film wiring substrate 2 can be 
improved. 

[0068] Moreover, in the thin film wiring substrate 2, since solder-resist 2e is arranged 
only on bump land 2d, it can reduce a solder-resist formation field and, thereby, can 
reduce the cost of the thin film wiring substrate 2. 
T0069] Consequently, cost reduction of CSP9 can be planned. 

[0070] As mentioned above, although invention made by this invention person was 
concretely explained based on the gestalt of implementation of invention, it cannot be 
overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of implementation of said invention, and does not deviate from 
the summary. 

[0071] For example, with the gestalt of said operation, by arranging solder resist 2e 
only on bump land 2d, although the die bond material 5 explained the case of wrap 
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structure, 2f of wiring sections of the thin film wiring substrate 2 It is good also as 
structure which applies the die bond material 5 on bump land 2d, and serves as bump 
land 2d, an insulation of a semiconductor chip 1, and a semiconductor chip 1 and 
junction of the thin film wiring substrate 2 by the die bond material 5 on bump land 2d 
like CSP9 of the modification shown in drawing II (c). 

[0072] In that case, first, as shown in drawing 10 (a) and (b), the thin film wiring 
substrate 2 which nothing forms on bump land 2d is prepared, coverage and a 
spreading location which are not protruded on bump land 2d after this are controlled 
by potting to be shown in drawing 11 (a) and (b) to the thin film wiring substrate 2 of 
this condition, and the die bond material 5 which is paste material is applied. 
[0073] The structure of CSP9 assembled using this thin fiT™ wiring substrate 2 is 
shown in drawing 11 (cX Since, as for this CSP9, the die bond material 5 is arranged 
only to that limited field (bump land 2d on) in rear-face lc of a semiconductor chip 1, 
Therefore, mold resin enters into the rearface lc side of a semiconductor chip 1, 
consequently chip rear-face side closure section 6b which is a part of closure section 6 is 
formed in the rear-face lc side of a semiconductor chip 1, and, on the other hand* chip 
principal plane side closure section 6a is formed in the principal plane lb side of a 
semiconductor chip 1. 

[0074] That is, the closure section 6 consists of chip principal plane side closure section 
6a and chip rear-face side closure section 6b, and CSP9 shown in drawing 11 (c) serves 
as the structure where 2f of wiring sections of the thin fil-m wiring substrate 2 was 
covered with chip rear-face side closure section 6b. 

[0075] Solder-resist 2e in the conventional structure (for example, structure of the 
<example A of a comparison> of drawing 8 ) where 2f of wiring sections is covered with 
solder-resist 2e by this, and the difference of a 2f [ of wiring sections ] coefficient of 
thermal expansion, With the mold resin which forms chip rear-face side closure section 
6b in CSP9 shown in drawing 11 (c), and the difference of a 2f [ of wiring sections ] 
coefficient of thermal expansion The difference of a said sections [ mold resin and 2f of 
wiring sections ] coefficient of thermal expansion is far smaller, therefore it can 
improve chip rear-face side closure section 6b and 2f [ of wiring sections ] adhesion. 
[0076] Consequently, in CSP9 shown in drawing 11 (c), the stress concerning 2f of 
wiring sections can be reduced, and, thereby, an open circuit of 2f of wiring sections can 
be prevented like CSP9 of the gestalt of said operation. 

[0077] Moreover, although the configuration of the sections [ in the thin film wiring 
substrate 2 / bump land 2d and 2f of wiring sections ] boundary section explained the 
case of the teardrop configuration in which 2h of wiring taper sections was formed, 
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with the gestalt of said operation, it is not necessary to consider as a teardrop 
configuration like 2f of wiring sections of the modification of drawing 12 . 
[0078] Then, 2f of wiring sections which 2f of wiring sections shown in drawing 12 (a) is 
the structure which connected bump land 2d and 2f of wiring sections as it was, 
without forming 2h of said wiring taper sections, and are shown in drawing 12 (b) 
makes **** the configuration of the bump land 2d and 2f [ of wiring sections ] boundary 
section, and they form wiring reinforcement section 2i. 

[0079] Even if it is a semiconductor device using the wiring configuration shown in 
drawing 12 (a) and (b), to an open circuit of 2f of wiring sections, the almost same 
operation effectiveness as the gestalt of said operation can be acquired. 
[0080] Moreover, although a chip support substrate is the thin film wiring substrate 2 
and explained the case of the substrate formed from 2g of aramid nonwoven fabric base 
materials with the gestalt of said operation, as long as said chip support substrate is 
formed using a base material with a coefficient of thermal expansion smaller than 2f of 
wiring sections, it may be a substrate which is not limited to the substrate of a thin 
film but consists of a glass epoxy resin etc. 

[0081] Furthermore, although the gestalt of said operation explained the case of one 
sheet where a majority of two or more thin fii™ wiring substrates 2 were formed in the 
picking substrate 8 by matrix arrangement, arrangement of two or more thin film 
wiring substrates 2 may be the thing of the multiple string by which two or more thin 
film wiring substrates 2 have been arranged not only at matrix arrangement but at one 
train, 

[0082] Moreover, with the gestalt of said operation, although the case of one sheet 
where a majority of two or more semiconductor devices (CSP9) were manufactured 
from the picking substrate 8 was explained, it is not necessary to necessarily use the 
picking substrate 8, it may prepare the thin film wiring substrate 2 by which cutting 
separation was carried out beforehand for one CSP, and may manufacture much CSP9 
using this thin film wiring substrate 2. 

[0083] Furthermore, although the gestalt of said operation explained the case where a 
semiconductor device was CSP9 Said semiconductor device is assembled using the chip 
support substrate which consists of a base material with a coefficient of thermal 
expansion smaller than 2f of wiring sections. Furthermore, if 2f of wiring sections is 
the thing of the structure which is not covered with solder-resist 2e with a far big 
coefficient of thermal expansion (insulating covering member) from this You may be 
other semiconductor devices, such as BGA (Ball Grid Array) and LGA (Land Grid 
Array). 
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[0084] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical 
thing among invention indicated in this application is explained briefly. 
[0085] (1) Fqr a wrap reason, . insulation covering member is covered with an 
insulating sexual conjugation member in an external terminal loading electrode in the 
external terminal loading electrode of a chip support substrate, and the arrangement 
area below equivalent, without covering the wiring section of a chip support substrate 
with an insulating covering member Therefore, in a heat cycle test etc., heat telescopic 
motion of an insulating covering member with a big coefficient of thermal expansion 
does not influence the wiring section, consequently an open circuit of the wiring section 
of a chip support substrate can be prevented. Thereby, dependability, such as the 
temperature cycle nature of a semiconductor device, can be improved. 
[0086] (2) When . insulation covering member covers this external terminal loading 
electrode in an external terminal loading electrode and the arrangement area below 
equivalent, it is lost that the whole chip back mce of a chip support substrate is covered 
with an insulating covering member with a big coefficient of thermal expansion. 
Consequently, when a chip support substrate is a thin film wiring substrate, the 
curvature of a thin film wiring substrate can be reduced. Thereby, generating of the 
conveyance system fault according I in / in large numbers / the conveyance system of a 
picking substrate ] to the curvature of a thin film wiring substrate by the production 
process of a semiconductor device can be reduced. Consequently, the manufacturability 
of the semiconductor device using a thin film wiring substrate can be improved. 

DESCRIPTION OP DRAWINGS 



[Brief Description of the Drawings] 

[DrawingjJ It is the sectional view showing an example of the structure of CSP which 
is the semiconductor device of the gestalt of operation of this invention. 
[Drawing 2\ It is the partial expanded sectional view expanding and showing the 
structure of the A section of CSP shown in drawing 1 . 

.[Drawing 3) It is the top view Bhowing the structure of the thin film wiring substrate in 
CSP shown in drawing I . 

[Drawing 4l It is the expansion part plan showing the structure of the bump land 
(external terminal loading electrode) in the thin film wiring substrate shown in 
drawing 3 , and the wiring section. 

[Drawing 5] It is the manufacture process-flow Fig. showing an example of the 
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assembly procedure in the manufacture approach of CSP shown in drawing 1 . 
[Drawing 6] It is the top view which is used for the assembly of CSP shown in drawing 
1 and in which showing many examples of the structure of a picking substrate. 
{Drawing 7] (a), (b), (c), (d), (e), and (f) are the sectional views showing an example of 
the assembly condition of the semiconductor device for every process of a manufacture 
process flow Fig. shown in drawing 5 , and, for wirebonding and (c), a resin seal and (d) 
are I (a) / die bonding and (b) / piece cutting of an individual and <f of ball mounting and 
(e)) J CSP completion. 

{Drawing 8] It is the structure comparison Fig. showing an example of each test 
condition at the time of carrying out the heat cycle test of CSP of this invention and the 
examples A and B of a comparison which are shown in drawing 1 . 

[Drawing 9] It is a comparison Fig. as a result of showing the test result at the time of 
the test condition shown in drawing 8 performing a heat cycle test. 

[Drawing 101 (a) and (b) are drawings showing the structure before insulating sexual 
conjugation member spreading of the thin film wiring substrate of a modification to the 
thin film wiring substrate of CSP shown in drawing 1 , and are an expansion part plan 
in which (a) shows a top view and (b) shows the bump land and the wiring section of a 
thin film wiring substrate of (a). 

Ifigawjng 11] (a), (b) # and (c) are drawings showing the structure after insulating 
sexual conjugation member spreading of the thin film wiring substrate of the 
modification shown in drawing 10 , and the expansion part plan in which (a) shows a 
top view and (b) shows the bump land and the wiring section of a thin film wiring 
substrate of (a), and (c) are the partial expanded sectional views of CSP which used the 
thin film wiring substrate of (a). 

[Drawing 12] (a) and (b) are the expansion part plans showing the structure of the 
wiring section of the thin film wiring substrate of a modification to the thin film wiring 
substrate of CSP shown in drawing 1 , respectively. <BR> [Description of Notations! 

1 Semiconductor Chip 

la Pad (surface electrode) 
lb Principal plane 
lc Rear face 

2 Thin Film Wiring Substrate (Chip Support Subatrate) 
2a Chip back face 

2b Rear face (field of the opposite side) 
2c Connection terminal 

2d Bump land (external terminal loading electrode) 
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2e Solder resist (insulating covering member) 
2f Wiring section 

2g Aramid nonwoven fabric base material 

2h Wiring taper section 

2i Wiring reinforcement section 

3 Solder Ball (External Terminal) 

4 Wire (Flow Member) 

5 Die Bond Material (Insulating Sexual Conjugation Member) 

6 Closure Section 

6a Chip principal plane side closure section 
6b Chip rear-face side closure section 

7 Elongation Force 

8 It is Picking Substrate in Large Numbers. 
8a Tooling holes 

8b Plating section 

9 CSP (Semiconductor Device) 
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Abstract* 

PROBLEM TO BE SOLVED: lb improve reliability of a semiconductor device by 
preventing the disconnections of the wiring portions of its chip supporting board, 
SOLUTION: The semiconductor device comprises a thin-film wiring board 2 t where 
connection terminals 2c and bump lands 2d connected with the connection terminals 2c 
via wiring portions 2f are provided and which is made of an aramid nonwoven base 
material 2g, having a thermal expansion coefficient smaller than that of each wiring 
portion 2f, each solder resist 2e disposed in a covering way on each bump land 2d and 
having a disposal area of not larger than that of each bump land 2d! a dio'bonding 
material 5 for bonding a semiconductor chip 1 to the thin-film wiring board 2; each 
wire 4 for connecting each pad la of the semiconductor chip 1 with respective 
connection terminal 2c of the thin-film wiring board 2; a sealing portion 6 for sealing 
the semiconductor chip 1 with a resin; and a plurality of solder balls 3 of external 
terminals. In the semiconductor device, since the wiring portions 2f of the thin-film 
wiring board 2 are covered with the die-bonding material 5, the wiring portions 2f are 
not affected by the thermal expansions of the solder resists 2e and preventable the 
disconnections of the wiring portions 2f can be prevented. 



[Translation done J 
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*:*©aiB*tSlci8«£n*&-BE«*£cntcE»W* 

«© BilBS^SS^SKWffii IsWlUTCEK iSan?itOSE 

* v ^mummmst ^*ii=sttsra«rEafWE»s 
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5 

tO 0 1 7] Ufc*?T. *WtBB4>BK*'r*Jl'tt 
[0 0 1 83 ^ft0¥«MMtB4>8B*ft(*, 

***** ?aftB*fiicasCTBttfinn?£ cne 

BttaftBtt C «fc o TB 7 TffiSfi**** y f £ m& 

BE, im»ttU?BB«B&a«UT*?NI?«KP 
[00 1 93 

t*9S<&ISJg<BJB«i3 JUT. *^#<7>£fficDra«*g® 
[0 0 2 0] SI W**MOSt«OJBft8©^a|{*KBT 

a* C s po«jsa>-««^-rRiaiB. B 2 1 IC^ 

B 3 \tM 1 fC^TC S P lCfc<»ftBB*aHfi0>Ma« 

B4r*Bsc*iivBEfmfirc*f*4/< 

»*bmh*bb. bsubi t^-tcs pflowa^jsrc 
*3 *a*scT3p«©-«i*an-B*y p « ^ ^ a - 

0. B6BB1fC«-TC S PtDte^HTlCflH^ft-S* 40 
»B»US«CD«»©-«*»<-spBB. B7I±B5|:: 
^T£l&7Q -tr* ? P -BcpfcXB w &<©¥*fcRBro 
ffl*flTtttta-M*«TBBBTTfc«, (a) tt^-f 
tH>74>#* (b> 1*7<<*iH>74>#. (c) tt 
ffl»&&±, (d) ttstf-jUTOvK (e) ttBfrW 
»r. (f) (JCSP^K, BSttBl tcm-*IKB0C 
S P't$J:tflttt0lA. B*»a-y-W^^«^L/tPl5^ 
ft*ft0KBMaHM«T«aJt4ftB» S9(*E8 



< I *#»200Z-057245 

6 

[002 1301, a 2 fc^r*£fccorai&<D**ttg 
<RtUT»«E«8l«[2*fflt\fc»iKttitJeoc S P 9 
[0 0 2 23 3 CSP9fS. «BIEta«*S 2 0* 

STfcv BftEISS4E2 4>7-*:7£ttB2 a<hSM 
<DB (filfe »|)2bi:lO) Ktt. *f8f»r?<J: LTtt 

[0 0 2 33 01 -@4^fflt\T*^J6£^JS<7>C S P 
SB) 1 afC&R3n*&8E3ST2 c £ wftrcK»2fl 2 

i) 2d fciWttl* &tk *1 
*y*St»B2e*B*«&4feG: % Efl»2f£'J* 
SlM*KB«a*>775 K7«ffiStt2 s*6tt«BB 
ffi«**S2£, »BBKaHfi2©A>^>H2 diH 
^JUTOiEK^a-C/^V^ > H 2 d £Bi>TiE»Sn 
tV^l/y^h <«»14»«Si**) 2e^, **** 
y^l ^BBBMlB«2&«)fl|zBBtftiTB**tt« 
***-r*>K» (BIMSttaBtt) Si, ***** 
?14>/tyK1 a£C*ilcm*5»KK»a$4fc2 0)& 
«3Sb^2 c ^ftaBE^BBflWCMsH^^ >^ffl 

^itLT?B«*tifca±2B6<h. »MK<fe»^2C0J|® 
2b(c«ftlt6*tv ^/<>^>K2 drctta^ttB 
©*B*-^3 4^&«:y, »RK«ll8«2^E»ap2 

[0 0 2 43 *jfea60!?^fii<75C S P 9f*. 

^»Sftft«9*<fi2(C*5t\Ty;i/^U^^h2 e*t, ®2 

2<DK»a?2 f »ty^u^h2 e-et*ft<* &<(K 

> 5 CI: oTBfctlTli** 
[00 2 5]^ VM^h2eH A>^> 
K2dtW*^y?l &4>lfcfl*B««a>-CftU. 

<!A/t>y7>K2 d^y^u/|\st\ffig|-^B«^ns 

^9>K2dJ:lcKBSnTC\*iedT*y, 
I«2$fflUTCS P 9 *»S*3iT«|8f5fC. M>/\>7 

W»«2*4i(BLxTCS P 9<D*&*32T*?7o;tfcm? 
[0 0 2 6] Ofe^o-C. C S P 9 <Z?Bftj£tft&4& 2 
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( I 

7 

CO 0 2 7] uii-C, 3IK£&£t£2tt* *<3»»#7 

@ 2 9 <f * 4 £ O&ISffl I, < tt* ♦> *ffl«g<t 

C0 0 2 83 ^^^^2 a<OSttS5lCK!l^ 

c £e<bsj2 f ^^u^jstsn^aa^R^/o^ 10 

[0 0 2 9] S&IC, S4^rJ:^^, te|&£fl2f£ 
K 2 d <tOJJt#SH;:tt:, CO^gB'stBJErt 
**lC<fc5K«SR2 f <T>mi&*Vi<*L?izi&M*ft&4: 

[ooao] mmzt&mm. 2 g>r«s& 2f^> 

r^>K2dli. Mittf, i8 (Cu> Ic^oX^^f 

*l> -*tf>*®(;:tes & (Aii) — =<y£-j|, (N i) j* y 20 

i8xi o-«/"Cfffi-efca 0 

[0 0 3 1 3 jH«Ktt»«2<0*M(i. 77$ K 

[0 0 3 2] 361^ *«Be«»«2Cr)y<>^>K2 

[0 0 3 3] *m&?-y7MS:MEK&&&&2lC 

#>FttSl*. BM&om&tt-C&V. ft 30 

e^it«UTS^(C/J^<, CSP9tf>ifi£ - 

s MmmEB i>fcm<om 2 \z*?mfin 1 iz*t?z>&jt 
[00343 i*ii;aJ6*^t-^-yuK«i& 

[0 0 3 5] ¥«W*^ry^W4. «iLtf. y'J3 

[0 0 3 6] S6»fC tHV-^-T >£ r ffl©'7*f r 'f 4 1^ 0U 
[0 0 3 7] mz, *JW0«tt£J:«4£V#3W (c 
[0 0 3 8] ^SE¥»<*^»ro«^^l^, 01 

fc^-rcs p 9co«iij6^^*y. *M&<Dmm-eus 

tt»CD»«|Bt»Ste2*-7h'J^^fi* (w^«2 51J 50 



i ) 4#W2002-057245 

8 

[0 0 3 9] ^r, B5 IC^f x-r V 1 iCcfcU, ¥ 

[0 0 4 0] T&tts ^i^y^KO/^yh'l alC 
flmflB«SNni72 c «hC*ilwffi«|$B2 f ^LT« 

f J:y/J^C^ft?£^JScD755 K^6^2£^e> 

ftmnvjwi'vx h 2 e ic«fc-pr«ton>t»K«i«ai 
& 2 u^^^fiiK y sis 8 zmmr 

[0 04 1 ] CCCtt. E 2 fC^t"^ 5 fC. ><>^^V 

« 2 *«»^r a y s& 8 zmwr « . 

[0 0 4 3] ££(c* c<o*«fa5ay»«afc(^ 

[ o o 4 4 j m&<o*mi*mm®&&±.E i b re 

»»fi«iyas«8icte(«^n-eno»K 
Kiss^2o^^P r ^^2 a.t^-en-^tiS'&r-s^ 

[004 5] -tcDfiRv 2 6DR»B&2 f ^, 

h«T«feA5^7K>K«5f-J:oTai5»i^t>|-, ^ 

#5U^-CE7 (a) 

[oo 4 61 ctiiccfcy. «ftetuM4|Mt^y7iaBf 
[0 0 4 7] ^-(0^ at 

»?2c^ @7 (b) fc^r«t^ ic^>^^ >?m 
[0 0 4 8) 3r6fc, 9^r^>^ >v&* wite- 

JlrFtZXZmzttitZftvT^m&Ty-fl <b7^t4 
t«rHitUTEI7 (c) \Z7ikT%±.%l6&l&&T* <^ 
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43M2002-057245 



[0 0 4 9] fcfe, *»«©jBiic*iATf*, mxt** 
* y t K i- J: o T«ffi^ih*t7 2> . 

[0 0 5 0] *<0»> a»«K»*«20«ffi2 b &v 

«S7 (d) rc^7te-;^^^h*n^ ixrvzf 

S 6) - 10 
[00 5 1] 0 6 rc^r»«E««« 2 Gfelt 

7) o 

(0 0 5 2] Ctl^cfcU. B7 (f) fC?K*XS PSrJfc 

[0 0 5 3] *£Sfc<Z>te8UD*SK*SB (C S P 9) fe 

6*V6# 20 
[0 0 5 4] Tfc*^ «li^tt*^»^*^V^I/ 

^iaT<OR»ffitt"C , A>^>K2 d$«a>/t«>, Ctl 
IC* U , »BtE»&45 2 ^gEttlffll 2 f ffrJMF'U V* K 

-f Hit 5 lC«fcoT*fo*lS, 
[0 0 5 5 J Ufctf^T. Efitf*^U^#££frT> 

[0 0 5 6] o*u. i»re*&»i$&^^^&*^-ftf 

ffiE^-^h** (^<7je>F«s) carats 
[oo5 7] cniay, »R£ns«2<osiseB2 f 40 
[0058] cct7, asiiBsic^-rifiait-f^^a 

[0 0 5 9] B8(l SmiM&Jl,UmQ>W!fi3k 

[0 0 6 0] aSI^T, <itl^A>tt, » 

fltRJ«StB2cO^-y^3t»ffi2 alCftr^-5««aa!^2 c 
©BE«««*BJi< ««±«fCV^U^ h 2 e 50 



10 

©VJl^Ux*h2eCJfcoTB:bnTlt*. ^€>IC, 
<kttifflB>&. /K>T9>i*2 d*ti**i*»)*|c/K 

/<>y^>K2 d^n-rn*»j^ t/<>^> 

K 2 d «tEHWT<0CiMW**if* V^L^X h 2 

[00 6 1 ] c<d 3 -o<Dm&zmi\T&&v-'(*>t>w» 

^frofctg*, B8 t 0 9(C^rJ:d(C. <JMR«A> 
T?|*, 5 0 Olf-f *iUttft*-C**^ 7 0 0. 1 0 0 

>*?>K2d*SBtlfc«JJrCB«Hfc> • *fc, < 
ttWBB>Tll 5 0 0. 7 OOtM^ifc^fct 

ffif»T»r*l§a£) „ -2f, <*SflK>?B!B>r;k 5 0 
0* 7 00, 1 00 0, 1 5 00. 2 0 00*3*^25 

[0 0 6 2] fr*5. &9T?I*. 1 O^SfettlCfctUT, + 
M~R+flai»ttSB€aMfcU 1 ^TtWIM 

[0 0 6 3] Lrfctf^r* B9©<*£ffi#ra!»>l*, 
ft&geSOO, 7 0 0. 10 0 0, 1 500, 2 0 00*5 
2 5 0 Ot^-f ^JPfC^t^T^T^^LfcCi:^ 
UTdBU. »BtE«»«2 0id»^2 f *v;Wws>* 

&£J:U. sMW-f ^^«MCc^^ffn£ttS«20 

[0 0 6 4] V^Uv^h2ej»t, J\>7?> 

K 2 d iNHfiiT<DieaffiaTc<0/^>^> H 2 d * 

*#®2 aCSM*«U«t>V^lxv^h2 e<D1fmtfi 

[0 0 6 5] t©^. BKeiiaHi2a)fiii«isxT 

[0 0 6 6] mc^U, ^SWBBOBBxaT*. « 

[0 0 6 7] *eD*S5L SlfltRtBSIS 2 **r«Mfl 

[0 0 6 8] »WiE»»^ 2 tCfetxT. V^l/ 

i?^ h 2 e ll/W7>H 2 d±Oi^CEB«*t*fc 

BBEIiBIS2©a^|-«si«f «ctA«T 



PAGE 75/80 * RCVD AT 1219/2005 6:53:33 PM [Eastern Standard Time] * SVR:USPTO€FXRF-6/25 * DNIS:2738300 * CSID: 202 585 8080 * DURATION (mm-ss):27-08 



DEC-09-2005 19:23 



NIXQN PEABODY LLP 



202 585 8080 P. 76/80 



( 7 ) 



^2002-057245 



11 

[0 0 7 0] JILL *&W%tC£-2TfrZtltZ5£®*& 

g & * jast ufc c >eet«* se^j<i^& s c t ttm 3 

[0 0 7 1 ] fflte£ffieweftiT'te. A>7^> 

K2 d±cD*|cv;U^iy>5^h2 e*E»LT3IBU£18 10 
S4S2cDR»gfi2 f ^^tfVKttSIC^TapWig 

o*^2ftWL/fc^ si i (c) r-^-r&raffli&c s 

[0 0 7 2] S-T. 010 (a), (b) tzBt 

±3\Z> /<>^>K2d±^t>^UTt^CvpflI 
KttS&2&$ftU CtWJB<0fcKffi»»£2|caU 20 

01 1 (a), (b) IC^*\fc5fc#?*-f >$f£J: 
■pT, /<>^7>K2 djtfccnjfr£f**di<*&0«*:3 

[0 0 7 3] CC[)il«K«®«2*ffit\T|B^T^:C 
SP9<Bfll$g£iai 1 <c) IC^ a CC0CSP9tt. 

*mvL l *y'?^<Dmm^ cicfc^x^-<*'>K**sj&** 

CORK! c^C^JtSBe^D— SBT^-S^y^HSlllftih 

sP6b^^sn. 1 o^i bw 

[oo7 4) Hi i (c)(c^-tcsp9 

<BJ*tihg&6 b y. »ffiE#S«2 0>Kia«l2 f 

tf*?:/»Mfl»htaii6 blc£^T*fo*t*«i$£ft 
5. 

[0 0 7 S] CtWCfcy, H»92f#V^|/«h 
2efcJ^T«fcft*fS#0)«S <«*f£ B8cD<tt 40 

2 f t^Kam&^t, HI 1 (c) l^fCSP 
2 f £©«m**«j±T**. 

[0 0 7 6] -*©tS». 011 (o) fC^CS P 9T 

ttGMo^ttoc s p 9 ^n«ic. K»a* 2 f om« 50 



12 

[0 0 7 7] a&£Ste©JgffiTtt* MSlKffSfi 
2 k«tf»/t>^9 > K 2 d 4fcE»^ 2 f £0>t)|J|igi0 

#<&*i££a&i!8 Ufctf. 01 2<B£JBtflG>iE*S2fl2 f (0 

tOO 7 8] *CT* 01 2 (a) 2 f 

f*. mERtSiT 1 -/^ 2 h *JMtttrC/t >^9> K 2 
d^K»«5 2 f t**©**tt|BL)t«aT*y» S 
^ @12 (b) C*rS«a2 f (4, A>^5>F2 

d <tia«BB2 f <to«»g3tDfB«**s*:t L>xmmm& 

[0 0 7 9] 01 2 (aj, (b) eS*EMWtt*JHO 

[0 0 8 0] MKlUI<MMr?tt. 
**** »&B&*B»£ 2T»U, ^755 H TMStt 
2 e^^fi£^M(D*^^l>^ Me*? 
■*S»*Rtt. E»S&2 f i:UMKSR0SRa»s4'«i««f 

too8i] eec, Mffi*i6<ojBBBTtt, 1 
«ku«E a cilBoBKeiMUt 2 ir? h v » 

T««*6ftW**d*RttWfc# % *»CDilRE»£ 

«2<Dgeitii, TMJ**E«icR&ri«(cttR<o» 
KERStf 2 $ n>t £>ig> t) * t> r t> «* t * . 

ftus«[8»&«kcDii&«»MH (csp9) *«ig-r 
2 ^sjiiiL/r. co^ehis^ 2 * 

[0 0 8 3J *6C. mneXli^JBAZftt. 
i^c s p 9 0i«^rzot\r»i^L^^, h?JE^3»<*;^« 

h2e <tt»ttlMifim> <fc ^ TUfetlt Ofc U «i& 
a?t><9T*tl^ BGA (Ball Gr id Array) ^»LGA 
(Land Grid Array) &&DfbV>*mit&Wm>z>T*> & 
l\ 

[0084] 

[0 0 8 5] ( 1 ) . fft»tta«SB«^?y*^»« 
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13 

KB«fk0A$«je»a«Mi<w«>iM*iB«qetiisK:e 

10 0 8 61 (2) . ife»tt««SW*#, fl-SliSS^iBK 
A»Sf<fc*. **:/£#*«;er<i*fllE»»ffi 

«t y . *sn*igs<7?»i&ieT<D#»fifti y sjsroisa* 
B4*aa«>c(»is£ «i± -i?* * . 

[0 1 1 *»W©£ffi©J&S©¥»fci8BT**-&C S P 

[@ 3 ] a 1 law* c s p c jsitsauiEttsvowtt 

[04] H3CaH-aWMEWt«|Cj3lt*/<>'^5>K 
<*«tt?SKaff) £»«MD*a«;imK*B4Hi 
B60TT**. 

IB 51 @i c^rcs p©Kii^ajcew*ia*Ti-r 
^JHw-ffll^raiJg^n a x y a - 

106] 01 (ZrjtTC S PflMI*3rtK:JBl*&*l**tt 
d«iy««©«iS(D-CiJ*Sf3FaB-C*-5- 30 
[07] (a), (b). (c). <d>, (e). (f) tt0S 

oraimMto-flCm-rKB'HTfciJ. (a) tty 
4#>V4>tf* (b) t*«7W*#>y*>^. (c) 
««flttlih, (d) IftK-Jl^OVK (e) l*<a#tJ) 
»f, (f ) I4CS P^b£-C«*„ 
[08] 01 lc**-2Wgi«<DCS P<3J;I«tlRe?A. B 

[09] 0 8lc^-ra»jfe#CJ:-3TSffi^Y*'^K« 40 

*ft-3*:i«<Dtttttsiss^restt»0r*s. 



) *59B200Z-057245 



[010] (a), {b} B@lCStCSPOaHK8 

ffimro*Ji*^r0T*y, (a) li¥®0. (b) li 
( a ) <&aifltffi»8tS0>/<>;^> K tE^SS*^^ 

[011] (a), (b). (c) <*0l OlC^fffJBfllO 

*y. (a) (*¥BB, (b) IS (a) <D3IREW«1fi 
> K .£E»S8*jprt£*H8tt¥ffi0. <c) 
tt (a) ©»KE18Sffi«:fflt.*fcCSP<D»#i£*arB 
BT*«. 

[012] (a), (b) tt-fcti-FftBl lew* CS PotJ 
3*«K»3S«lc*Jf •&£7B0!£>»«Ea«;«<OEiBi6B© 
«®**-*-4l*SB»¥S0TJ6*. 

[??^OStWl 

la /tyK (SffiaS) 
l b 

1 c S3 

2 a ?»?r*nB 

2b 13 (fittfflQB) 
2 c 

2d mSB4*^«it«l> 
2 f RJfcgB 

2 h Eta^-ztS 

2 i E«S«5SS8 

3 ^mx-ji, m-mm 

4 (spaas**) 

5 ^iK>H« (B&feaftBMt) 
e atitffl 

6 a f9^£iflWitl 

6 b **j-7mmvm±& 

7 tovu 

8 MlhUSfi 
8 a «IBi*«>?L 

8 b pty+SP 

9 C S P <¥*{*ttB) 
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